INTRODUCTION
Hospital policies and clinical practices remain significant barriers for many women to start breast feeding and continue after discharge. [1] [2] [3] In 2009, 77% of US mothers initiated breast feeding and only 36% were exclusively breast feeding at 3 months postpartum. 4 The 2011 US Surgeon General's Call to Action to Support Breastfeeding identified the Baby-Friendly Hospital Initiative (BFHI) as a critical strategy for increasing high-quality maternity care. 3 The WHO and Unicef established the BFHI in 1991 and the Ten Steps to Successful Breastfeeding outlines evidencebased practices to promote, protect and support breast feeding within the birth facility and after (figure 1). 5 6 As of 2012, only 6.2% of live births in the USA occurred in BFHI facilities, ranging from 0% of births in 16 states to 27.7% of births in Maine. 4 The 2011 CDC National Survey of Maternity Practices in Infant Nutrition and Care (mPINC) produced a score for each state indicating the extent to which their birth facilities supported breast feeding. 7 The national mPINC score was 70 out of 100, with a mean of 65 in the 16 states without any BFHI facilities and 83 in Maine. 7 Although the majority of birth facilities in the USA do not have BFHI accreditation, relatively high scores even in the absence of BFHI facilities indicate that many have nonetheless implemented some maternity practices to promote breast feeding.
In a natural experiment using data from 5 states, we have previously shown that among mothers with lower education the BFHI increased breastfeeding initiation by an estimated 3.8 percentage points (adjusted coefficient, 0.038 [95% CI, −0.00 to 0.08]; p=0.05) and exclusive breast feeding for at least 4 weeks by 4.5 percentage points (adjusted coefficient, 0.045 [95% CI, 0.01 to 0.08]; p=0.02). 8 However, several questions remained including the distribution of breastfeeding-promoting maternity practices across facilities and whether it was the BFHI itself or its accompanying practices that increased breast feeding.
What is already known
▸ Hospital policies and clinical practices are significant barriers for successful breast feeding. ▸ The Baby-Friendly Hospital Initiative (BFHI) has been shown to increase breastfeeding rates.
What this study adds
▸ Only one-third of mothers from Baby-Friendly Hospital Initiative (BFHI)-accredited facilities reported experiencing all 7 BFHI breastfeeding practices. ▸ Over a quarter of mothers from BFHI-accredited facilities reported receiving a gift pack with formula. ▸ The BFHI is effective at increasing breastfeeding initiation among mothers with lower education. ▸ BFHI-accredited hospitals compliance with the BFHI is not optimal, as greater compliance may have a larger impact on breastfeeding rates and socio-economic disparities in breast feeding.
Maine, from the prior study, also collected mothers' reports of seven (of 10) BFHI components. In this paper our aims were to examine compliance with the BFHI as well as evaluate the BFHI and its components on breastfeeding initiation and duration overall and according to maternal education level.
METHODS
Since 1987, Maine has participated in the Pregnancy Risk Assessment Monitoring System (PRAMS), a collaborative surveillance project between the CDC and the Maine Department of Health and Human Services. 9 Each month the PRAMS survey is mailed to a sample of approximately 125 mothers from state birth certificate files. 9 10 Questionnaires are sent 2 to 6 months after delivery and if there is no response to repeated mailings, then women are interviewed by phone. Data collection methodology and the core questionnaire are standardised across states.
Maine PRAMS data with information on infant feeding practices were available for years 2004 through 2008. We used the same exclusion and matching criteria described in our previous paper. 8 The final sample included 915 mothers who gave birth in four hospitals that became BFHI accredited before or during the study period and 1099 mothers from six matched non-BFHI birth facilities.
Breastfeeding initiation and duration
On the PRAMS questionnaires, mothers were asked if they ever breastfed or pumped breast milk to feed their baby after delivery and, if so, the number of weeks or months.
We defined breastfeeding initiation as yes if mothers reported their infant received any breast milk. We also categorised whether mothers reported any breast feeding for 4 weeks or more (yes/no) and exclusive breast feeding if mothers reported the baby consumed only breast milk for 4 weeks or more (yes/no).
BFHI accreditation and hospital practices
Baby-Friendly USA, the accrediting body for the BFHI in the USA, provided information on the month and year of BFHI accreditation for all birth facilities. 6 We identified 4 BFHI birth facilities in Maine and coded mothers as giving birth before or after accreditation based on the month/year of birth.
From 2004 through 2008, the Maine PRAMS questionnaire asked mothers 9 statements about hospital practices related to infant feeding (yes/no). Seven of these statements correspond to the BFHI Ten Steps #3-#9 (figure 1). 5 6 We calculated a breastfeeding practice score for each mother by summing all 'yes' responses to the 7 BFHI statements (statement on pacifier use was reverse-coded to be consistent with the BFHI practice) (range 0-7). We also created a categorical breastfeeding practice score: 0-2, 3-5, 6, 7. The remaining 2 statements (yes/no) asked whether mothers received a discharge gift pack with formula and, separately, were provided a telephone number for breastfeeding support.
Sociodemographic characteristics
The PRAMS survey data are linked with information on maternal race/ethnicity and years of education from infants' birth certificates. We dichotomised maternal education into ≤12 years (0-11 years, 12 years) indicating a high school education or less and ≥13 years (13-15 years, 16+ years) indicating at least some college.
Statistical analysis
For each Baby-Friendly hospital we identified two matched birth facilities using the 'neighbor' program in Stata, 11 which finds the 'nearest neighbors' by computing the Euclidian distance between the standardised values of pairs of observations. The 'nearest neighbors' were identified using three variables: the number of births as a proxy for the size of the birth facility, percentage of white mothers and percentage of mothers with high education. A non-BFHI birth facility could be matched with more than one BFHI hospital.
We first examined differences in the proportion of mothers who agreed with each BFHI-related statement across three groups: non-BFHI facilities, BFHI facilities preaccreditation and BFHI facilities postaccreditation. We then used differences-in-differences models to assess the impact of the BFHI on breastfeeding initiation and duration overall and according to maternal education level. We compared breastfeeding rates before and after BFHI accreditation among mothers who gave birth in hospitals that became accredited with mothers who gave birth in non-BFHI facilities. Based on our knowledge of disparities in breast feeding, 3 12 we stratified the analyses into lower and higher education groups. Models subsequently included mothers' breastfeeding practice score (0-7) and whether mothers reported being given a gift pack with formula (yes/no) to determine the independent effect of the BFHI on breastfeeding rates.
For all analyses we estimated ordinary least squares (OLS) regression models with year and hospital fixed effects to control for time trends in breast feeding 13 and time-invariant hospital characteristics. We included a variable indicating whether mothers gave birth after BFHI accreditation and an interaction between year and whether a birth facility ever received accreditation to account for potentially differing time trends. The Figure 1 The Baby-Friendly Hospital Initiative's Ten Steps to Successful Breastfeeding. 5 6 coefficients on OLS models with a dichotomous outcome are interpreted as the percentage point increase in the outcome. We ran separate models for 3 breastfeeding outcomes: breastfeeding initiation, any breast feeding for ≥4 weeks, exclusive breast feeding for ≥4 weeks. Analyses were conducted using Stata statistical software, V.12.1SE, with robust SEs. Table 1 illustrates that the racial/ethnic and educational composition of mothers in Maine was comparable across birth facilities. The proportion of mothers who started breast feeding ranged from 76% to 85% across birth facilities, with similar variability among mothers with lower education.
RESULTS
We found that 34.6% of mothers from BFHI facilities reported experiencing seven BFHI practices compared to 27.1% of mothers from non-BFHI facilities (table 2) . Although a higher proportion of mothers from BFHI facilities postaccreditation reported being given information about breast feeding than preaccreditation (Step 3, 96.0% vs 90.6%), compliance with the remaining practices was not optimal. For Steps 4 to 9, compliance for BFHI facilities postaccreditation ranged from 57% to 87%. The largest difference across facility type was seen for the non-BFHI practice on giving mothers gift packs with formula. Mothers who gave birth in non-BFHI facilities were twice as likely to report they were given a gift pack with formula than mothers who gave birth in BFHI facilities preaccreditation or postaccreditation (67% vs 35% vs 28%), respectively.
We did not find an effect of the BFHI on breastfeeding initiation or duration either overall or stratified by maternal education (table 3) . We subsequently included mothers' breastfeeding practice scores and whether they reported being given a gift *Excludes 39 mothers with missing information on breastfeeding practice score or being given a gift pack with formula. †All models include a birth facility fixed effect and an interaction between year and whether a birth facility ever received BFHI accreditation. BFHI, Baby-Friendly Hospital Initiative.
pack with formula. After controlling for these measures, we found that breastfeeding initiation increased by 8.6 percentage points after BFHI accreditation (adjusted coefficient, 0.086 [95% CI, 0.01 to 0.16]) among mothers with lower education. In contrast, we did not find an effect of the BFHI on breastfeeding initiation overall or among mothers with higher education and we did not observe an additional effect of the BFHI on either measure of breastfeeding duration. Mothers' breastfeeding practice scores and their report of being given a gift pack with formula had independent relationships with women's probability of breastfeeding initiation. Overall, each additional breastfeeding practice was associated with an average increase in breastfeeding initiation of 14.6 percentage points (adjusted coefficient, 0.146 [95% CI, 0.13 to 0.16]), but being given a gift pack with formula was associated with an average decrease in breastfeeding initiation of 11.3 percentage points (adjusted coefficient, −0.113 [95% CI, −0.15 to −0.08]). Similar patterns were seen for breastfeeding duration. We repeated analyses using the categorical breastfeeding practice score and the results were consistent (not shown).
DISCUSSION
We showed that at least half of the mothers from Maine reported experiencing 6-7 breastfeeding practices consistent with the BFHI, regardless of the birth facility's BFHI status. However, BFHI-accredited hospitals' compliance with the BFHI components was not optimal, ranging from 57% to 96%, and over a quarter of mothers reported being given a gift pack with formula. Nevertheless, we showed that among mothers with lower education, breastfeeding initiation increased by an estimated 8.6 percentage points after BFHI accreditation and that, on average, each additional breastfeeding practice was associated with an average increase in breastfeeding initiation of 16.2 percentage points. Among all mothers and mothers with higher education, we did not find an additional effect of the BFHI on breastfeeding rates after controlling for the number of breastfeeding practices mothers experienced. Taken together, these findings suggest that greater compliance with the BFHI components may have resulted in a larger effect of the BFHI on breastfeeding initiation.
These findings build on our prior evaluation of the BFHI using PRAMS data from five states. 8 Although previously we did not find an overall impact of the BFHI on breastfeeding initiation rates, an effect was observed among mothers with lower education. The detailed data on maternity practices in Maine provided insight into seven (of 10) BFHI practices experienced by mothers across all types of birth facilities. Even though hospitals may have been implementing some breastfeeding practices as they were working towards BFHI accreditation, we showed that maternal report of practices was similar across facilities preaccreditation and postaccreditation. In addition, nearly one-third of mothers who gave birth in non-BFHI facilities reported experiencing seven BFHI practices. This suggests that mothers in the control group were also 'treated' with some breastfeeding practices; had we been able to compare similar birth facilities with no/very few breastfeeding practices with facilities that complied with all 10 BFHI practices, the effect sizes estimated would almost certainly have been larger.
After controlling for mothers' breastfeeding practice score, we did not find an additional effect of the BFHI on breastfeeding initiation overall or among mothers with higher education. The attenuation of the coefficients due to confounding suggests that it may be the number of hospital practices supporting breast feeding rather than BFHI accreditation itself that increases breast feeding. In contrast, among mothers with lower education, we found that the coefficient was largely unchanged, but the CI narrowed, indicating that BFHI accreditation increased breastfeeding initiation after controlling for mothers' breastfeeding practice score. Giving birth in a BFHI hospital had an additional effect on breastfeeding initiation for these mothers, a group less likely to start breast feeding. 3 13 Although we can only speculate as to the reasons for this finding, it may be related to the remaining BFHI-mandated practices on which we do not have data that may have particularly benefitted these mothers, or the whole suite of practices required for accreditation may have provided the additional support that at-risk mothers needed to start breast feeding. Further research is needed to test these differences.
Research in the USA on the BFHI and its components has been limited. Cross-sectional studies have shown that a higher number of hospital practices are associated with higher rates of breast feeding, [14] [15] [16] [17] [18] [19] but cannot identify the direction of causality. Consistent with before-after studies of Boston Medical Center, an inner-city hospital accredited in 1999 serving a predominantly low-income population, we found a positive effect of the BFHI on breastfeeding initiation among mothers with lower education. 20 21 Although their rate of breast feeding at 6 months was consistent with national levels, it was lower than would be expected given their high rates of breastfeeding initiation. 22 We did not find evidence for an effect of the BFHI on either measure of breastfeeding duration. In our previous evaluation, we found that the BFHI increased exclusive breast feeding for at least 4 weeks among mothers with lower education. 8 Although the effect sizes were similar between studies, the coefficients in the present analysis were not statistically significant.
The only randomised controlled trial (RCT) of the BFHI has been conducted outside the USA, in Belarus. 23 While the Belarussian RCT found that babies born in BFHI facilities were more likely to be exclusively breastfed at 3 and 6 months than babies from control hospitals, Kramer and colleagues created postnatal breastfeeding support through the intervention polyclinics. 23 The aim of Step 10 is to develop breastfeeding support groups after discharge. 5 6 In Maine, about three-quarters of mothers reported they were given a telephone number to call for help with breast feeding, but no other information was available on postpartum support. This may leave substantial room for variability between birth facilities and, thus, its impact on breastfeeding duration.
Maine has the highest proportion of births in BFHI facilities, suggesting that results may not generalise fully to other states. The large sample of births in BFHI facilities and detailed data on maternity practices provided us with an opportunity to build on the limited evidence of the BFHI in the USA. Although social desirability may have inflated reported breastfeeding rates or breastfeeding practices experienced, the PRAMS survey was not designed to assess BFHI compliance and we have no reason to believe that giving birth in a Baby-Friendly hospital would systematically bias maternal report. PRAMS does not contain any objective measures of the Ten Steps and we have shown that compliance, as measured by self-report, was low for some BFHI components even in BFHI-accredited hospitals. Mothers may have been less likely to report having experienced a particular practice because they chose not to breastfeed or maternity care staff were less likely to offer a particular practice because mothers chose not to breastfeed. Understanding these distinctions is essential to inform better implementation of the BFHI and, ultimately, improve breastfeeding rates.
We also found that over a quarter of mothers in Maine who gave birth in BFHI facilities reported receiving a gift pack with formula, a practice not allowed by the BFHI because of its negative influence on breastfeeding rates. 6 24 25 BFHI-accredited facilities are required to follow the Ten Steps and the International Code of Breast-Milk Substitutes. 26 Interestingly, Feldman-Winter and colleagues found that one-third of mothers who received a 'diaper discharge bag' without formula reported receiving formula at 10 weeks postpartum. 27 Further research is needed to assess compliance with the Ten Steps and International Code using both objective measures of hospital practices and maternal report.
Although we demonstrated that most birth facilities had some maternity practices supporting breast feeding regardless of their Baby-Friendly status, compliance with the BFHI components was not optimal among BFHI-accredited hospitals. We also showed that BFHI accreditation increased breastfeeding initiation among mothers with lower education, independent of the number of breastfeeding-promoting maternity practices mothers experienced, but did not impact breastfeeding duration. Currently, 94% of mothers in the USA give birth in non-BFHI accredited facilities. 4 Our results suggest that compliance with the BFHI needs to be monitored, as greater compliance may have an even larger impact on breastfeeding rates and potentially reduce socio-economic disparities in breast feeding.
